Introduction: Physical inactivity is an important risk factor for stroke and stroke recurrence. There is insufficient knowledge about the physical activity (PA) level in stroke patients who are ambulatory in the subacute phase. Our aim was to compare the PA level between ambulatory stroke patients and a population of the same age and to investigate neuropsychological factors that could affect the PA level in the same stroke group.
INTRODUCTION
Physical activity (PA) is defined as movement produced by the action of skeletal muscles that substantially increases energy expenditure (1) . After stroke, mobility problems in particular can lead to a decrease in the PA level of patients (2) . Balance disorders, sensation loss, pain, and psychological and cognitive failures could be also reasons for a low PA level after stroke (3). Interestingly, the PA level is also low among high-functioning stroke patients (4) . As PA was observed to reduce the risk of recurrent stroke and stroke severity, there are some scientific recommendations indicating the PA as a method for the secondary prevention of stroke (4, 5) . It is known that regular PA can decrease the adverse effects of sedentary lifestyles such as cardiovascular diseases, falls, and depression after stroke (6, 7) . Because of all these reasons, clinicians who are related with stroke should be aware of importance of PA to guide stroke patients. In this regard, to not be aware of the exercise benefits, to not be oriented in a PA program, and lack of resources to attain these programs can be listed as environmental factors that cause low PA level among stroke patients, particularly for independent ambulatory patients in the community.
The PA level of stroke patients may be affected by psychological and cognitive factors as well as environmental factors. In some studies it was investigated that cognitive status and mood are more impaired than those in the same age, healthy group in the early stages of stroke (8, 9) . Apathy, which is a common disturbance in stroke, is defined as a lack of motivation or interest in goal-directed activities. It is known to impair the functional level after stroke (10) .
To our knowledge, although the presence and frequency of these symptoms after stroke have been researched in the literature, there are few studies investigating their effects on PA level in subacute, community-dwelling stroke patients (2, 11, 12) . Furthermore, it has been suggested to study why the PA level of independent ambulatory patients is less than that of a population of the same age. As a decrease in PA mined by MRC. MRC is a five-level rating unidimensional scale based on the patient's perception of dyspnea in daily activities: grade 1: "I only get breathless with strenuous exercise, " grade 2: "I get short of breath when hurrying on a level or up a slight hill, " grade 3: "I walk slower than people of the same age on a level because of breathlessness or have to stop for breaths when walking at my own pace on a level, " grade 4: "I stop for breaths after walking 100 yards or after a few minutes on a level, " and grade 5: " I am too breathless to leave the house" (19) .
Outcome Measurements
Whole outcome measurements were applied by a face-to-face interview.
Physical activity level was assessed by the Turkish version of IPAQ-Short Version, which was administered in an interview (20) . The IPAQ-Short Version comprises eight questions. The following activities with four different intensity levels are recorded: 1. Vigorous-intensity activity, 2. moderate-intensity activity, 3. walking, and 4. sitting. For all activities, the number of days per week and minutes per day the patient continually performed the activity for ≥10 min for the last seven days was recorded. Total daily PA was calculated by adding the product of reported time within each item by a Metabolic equivalent (MET) value specific to each category of PA (21).
The PA level was also measured with a pedometer. OMRON step Counter type Walking Style II was used with this aim (22) . OMRON step Counter type Walking Style II is a uniaxial spring-levered pedometer, which releases data on the total number of daily steps and total distance walked. The participants were asked to place the pedometers on a belt at the hip with its holder. The pedometer tripped for 72 h to determine the average number of steps and walking distance. The average of three days' performance was used for each patient in this study (23) .
Apathy was measured by the Apathy Evaluation Scale, clinician version (24) . It has 18 items that address initiative, effort, productivity, emotional responsivity, novelty seeking or curiosity, perseverance, and social engagement. Each item is scored on a four-point ordinal scale. Reliability and validity of the Apathy Evaluation Scale has been demonstrated. It has been used to determine apathy in patients with stroke and traumatic brain injury. Total scores range from 18 to 72; the cutoff point that indicates apathy is ≥37 (24) .
The mini-mental State Examination (MMSE) was used to assess the cognitive state of the participants (25) . The test has 11 tasks that examine orientation, memory, attention, language skills, and constructional abilities. While the scale ranges from 0 to 30 points, the generally accepted cutoff point to present cognitive impairment is <24. The Turkish version of MMSE was used in our study (26) .
Depression was measured by the Geriatric Depression Scale (GDS). GDS was developed by Yesavege et al. and its Turkish version validity and reliability has been established (27, 28) . It contains 30 items of self-reported questions requiring a yes or no response. While 30 is the total possible score, a score of 14 and above indicates clear depression.
Statistical Analysis
Statistical Package for Social Science (IBM SPSS Statistics New York, USA) 21 .0 was used to analyze the data. Kolmogorov-Smirnov test was used to test for normal distribution of data before statistical analysis. As the assumption of normal distribution was not always possible, nonparametric tests were used to analyze differences between the stroke and healthy groups. While the Mann-Whitney U test was performed to detect differences in continuous variables, the chi-square test was used to determine differences in the distribution of categorical variables between the groups. To compare two or more independent samples, the Kruskal-Wallis test was performed. The relation between PA level and continuous variables was determined by Spearman correlation analysis. A P-value of <0.05 was considered statistically significant for all analyses.
RESULTS
Two-hundred sixty possible stroke candidates were evaluated between June 2014 and July 2015 at the outpatient stroke clinic of a research and training hospital. Eighty-five stroke patients who met the inclusion criteria were enrolled. Demographic and clinical features of the participants are summarized in Table 1 . Eighty-five stroke patients with a mean age of 64.71±10.25 years and 58 healthy subjects with a mean age of 64.41±11.70 years were included. The number of years for receiving education in the healthy group was higher than that in the stroke group (p=0.01). Additionally, there were statistically differences between the groups as a manner of distribution about sex, smoking habits, and MRC dyspnea level (p=0.04, p=0.02, and p=0.003; respectively). The mean time from stroke onset was 56.63±31.17 days at the time of enrollment. The number and frequency of stroke patients according to mRS levels 0, 1, 2, and 3 were 6 (7.1%), 47 (55.3%), 19 (22.4%), and 13 (15.3%), respectively.
The PA level was significantly higher in the healthy group than in the stroke group (p<0.01). Further, the step count and walking distance were significantly higher in the healthy group (p=0.001 and p=0.04, respectively). There were no difference between the two groups in the apathy (p=0.320), cognitive (p=0.09), and depression (p=0.384) levels ( Table 2) .
The relationship between the demographic and disease characteristics of the stroke group and PA level is presented in Table 3 . Only men and participants who were classified as level 5 according to FAC had a statistically higher PA level. There was no difference in the PA level between patients according to having any of recorded comorbidity (p>0.05) or according to the total number of comorbidities (p=0.517). The relationship between the PA level and neuropsychological factors are also demonstrated in Table 3 . There were no relationship between the PA level and apathy, cognitive, and depression levels in the stroke patients.
DISCUSSION
The results of this study have shown that ambulatory subacute stroke patients have a significantly lower PA level than that of a population of It is well known that a sustained decline in PA is common among stroke patients in the chronic term (29) . It is also known that the PA levels of stroke patients are low in acute stroke wards (12, 30) . We found similar results for ambulatory stroke survivors in the early phase, although we included patients with an FAC level of >4 to except patients with moderate to severe motor deficits. This result is interesting in terms of the inequivalent distribution of dyspnea level of the participants in this study. Although the stroke group had statistically more participants at level I according to MRC (" I only get breathless with strenuous exercise"), it seems that this result does not positively affect the PA level in the stroke group when compared to the healthy group. There are some studies using accelometers that proved a low PA level of stroke patients (12, 31) . As pedometers were also found feasible to evaluate the PA level of stroke patients (22, 32) , we preferred to use a pedometer and found that the step count and walking distance in the stroke group were significantly less than those in the healthy group. This means these ambulatory stroke patients should not be overlooked as they have a high motor function to be able to walk in the community. It should be taken into consideration that they may have a low PA level. As physical inactivity is an important risk factor for stroke recurrence, its reasons should be investigated from the beginning of the disease to overcome this risk factor.
As the results of recent studies, we indicated that some neuropsychological factors, such as depression or cognition status, might be the reasons for the decrease in the PA level (11, 14, 33) . Cognitive impairment appears in approximately two-thirds of stroke patients in an acute setting (34) . It can cause disability with major impacts on independence in stroke patients. It is known that identifying stroke patients with impaired cognitive function is very important as they are at risk for developing inactivity one year after stroke (35) . van der Zee et al. (36) found out that cognitive independence influences participation in community-dwelling stroke patients. In our study, we found no relation between PA and cognitive level. This may be related to the feature of the stroke patients we included. As the participants in this study may be classified as having minor stroke, cognitive impairment was not found to be sufficiently predominant among the participants.
Apathy secondary to stroke is another neuropsychiatric disturbance that impairs the ability of stroke patients to reason about goal-directed activity (37) . van Almenkerk et al. (38) found apathy to be independently related to being in bed for >12 h a day in chronic stroke patients. Yao et al. (39) found that apathy has significant negative effects on leisure-time PA in community-dwelling elderly subjects. To our knowledge, there is no study that aimed to define the effect of apathy on the PA level in the subacute stage of stroke. We found no relation between the apathy and PA levels in our study. On the other hand, similar to the literature, we found that nearly 40% of the patients were apathetic during this phase (40) .
Depressive symptoms have been estimated to occur in approximately 30% of stroke patients during the first weeks after stroke (41) . Our finding is similar with this after approximately two months from stroke. It is known that depression leads to a decrease in the mobility level one to three years following stroke (42) . In our study, as the participants can walk independently in the community, we thought that depression did not rebound to the PA level of those patients.
In our study, men in the stroke group were to be found more active than women. Surprisingly, there were more men in the stroke group in this study; the PA level of the healthy group was higher than that of the stroke group. This means the statistically inequivalent distribution of men between the groups did not cause bias in favor of the healthy group in this study. On the other hand, women may be thought to be have more risks for sedentary lifestyles after stroke. We understand the importance of eligible PA for women from a study that proved 17% stroke risk reduction for the most active women in comparison to the least active women (43) . The strategies for raising the PA level of women needs to be studied further.
The FAC level is the other factor related to the PA level in our study. The major reason that causes a difference in terms of the PA level between two ambulation classifications might be muscle strength. The marked loss of strength in most of the major muscle groups of both lower limbs, even among ambulatory stroke patients, has been proved in a recent study (44) . This finding shows that if subacute stroke patients have mild impairments related to ambulation level, this parameter should be checked carefully and treated before referral to regular PA.
This study has some limitations. Firstly, we did not perform item analysis of outcome measurements. Items that measure similar features in each outcome measurement could be analyzed to detail the effects of those factors on PA. Secondly, comorbidities of the healthy group were not collected as the participants had no regular reports about their health condition. There were some statistically differences between the stroke and healthy groups in this study. Differences in sex distribution and dyspnea level were discussed before. Distribution in smoking was not surprising because as smoking is a risk factor for stroke, we thought that it was normal to find more participants who quit or still smoke in the stroke group. As education level may affect the PA level, this significant difference between the groups could be regarded as another limitation of this study. This study also has some strengths. To our knowledge, this is the first cross-sectional study that analyzes the PA level and its non-motor contributions in subacute ambulatory stroke patients. Further, the study provides local information about PA habits of older people in Turkey. Another strength is that this study was able to highlight the low PA level among minor stroke patients. In light of the results, further studies could be performed in the same group collecting data on the detailed physical reasons of a low PA level. Balance, perception of balance, muscle strength impairments, or fear of falling might be the other reasons that affect the ambulatory and PA levels directly and/or indirectly in the stroke group.
In summary we conclude that ambulatory subacute stroke patients have a significantly lower PA level than that of a population of the same age. While neuropsychological factors are not related to the PA level of stroke patients, minor deviations from normal conditions about ambulation level cause to lower PA level. Women are under more risk for physical inactivity. To prevent stroke recurrence, referral of patients to PA is important and factors that limit PA level should be checked carefully in a physical manner.
